Abstract-With the development of wireless communication technology, in order to meet the demand of network coverage and traffic capacity and so on, the number of base stations are growing, the electromagnetic radiation caused by base station becomes the focus of attention. The main content of this paper is about the base station electromagnetic radiation test evaluation. The purpose of this case study is to verify RF exposure compliance in publicly accessible areas for an indoor distributed antenna system, which is located in an office building. The paper uses the electromagnetic radiation tester NBM550 made in German to test. And the results of the tests are compared against the reference limits of National standard 8702-88 (GB 8702-88). Evaluation of uncertainty of this test method will be made. By this test, the author finds that the radiant quantities of base station are much smaller than the safety limit. In general case, electromagnetic radiation caused by base stations is no harm to human health.
INTRODUCTION
In recent years, the attention of electromagnetic radiation is always high, people are concerned about the impact of electromagnetic radiation to human body health. The process of electromagnetic radiation producing harm to human body is very complex, with a number of factors: The bigger the intensity of the radiation source is, the greater the electromagnetic pollution level is; the higher the frequency is, the greater the harm of electro magnetic radiation on biological is . In far-field region, the radiant intensity decreases with the increasement of the distance fro m the radiation source. The longer the radiation time is, the bigger the radiation hazard is, and so on. A large number of scientific experiments confirm that excessive electromagnetic radiation is harmfu l to human health [1] [2] , but when the electromagnetic radiation level is in a narrow range, the electromagnetic radiation is safe and harmless to human body [3] . With the development of the wireless communication technology, and the users" number increases rapidly, in order to meet the demand of network coverage and traffic capacity, especially in urban areas [4] , the mobile communication enterprises are building mo re and more communication base station, especially in urban areas, the distribution of base station is more and more intensive. A growing number of base station not only brought convenient communication, also increase the amount of radiation in the environment, and the electromagnetic radiation produced by base station becomes the focus of attention. And the electromagnetic radiation generated by mobile communication frequency mainly belongs to nonionizing radiation, its harm is smaller than ionizing radiation. But understanding the electromagnetic radiation of the mobile co mmunication base station status and exp lore effective and convenient analysis and measuring method are also very necessary.
The electromagnetic rad iation of mobile communication base station fro m three aspects, one is the electromagnetic leakage of a base station transmitter, the second is the joint electromagnetic leakage of the high frequency cable, the third is signal emission of transmitting antenna.
The purpose of this case study is to verify RF exposure compliance in public accessible areas for an indoor distributed antenna system, which is located in an office building. The antennas are mounted on the ceiling of each floor in an office build ing which houses a company for its adult staff. The results of the evaluations are compared against the reference limits of National standard 8702-88 of People's Republic of China (GB 8702-88).
II. EVALUATION OVERVIEW

A. Electromagnetic Radiation Limit
The intensity of the electromagnetic radiation of mobile co mmunication base station is generally expressed by average power density. Based on human health, every country has the relevant documents to express provision the safety limit of the electromagnetic radiation intensity. Although different in specific provisions, most documents use basic limits and reference limits to express the electromagnetic radiation limit [5] . Basic limits: The basic limit is to determine the body"s basic amount of physiological responses to electromagnetic fields. The basic limit applies to the situation that the body is exposed to the environment. The basic limit of human exposure is usually expressed by Specific Absorption Rate which refers to electromagnetic radiation power absorbed by per biology unit mass, the absorbed dose rate.
Reference limits refer to the value that can produce . Reference limits are calculated based on the assumption of partial safety. Therefore, as long as the monitoring results are smaller than this value, almost can make sure the monitoring results don"t exceed the basic limit of radiation protection.
B. Electromagnetic Radiation Standards
There are two main standards in the world, one is "0~300GHz Electro magnetic safety limit Gu ideline", published by the International Co mmission for NonIonizing Radiat ion Protection in 1998 [6] [7] . The other one is by the Institute of Electrical and Electronic Engineers.
At present, the standard of the environmental protection departments of China is "Electro magnetic radiation protection regulations"(GB8702-88), wh ich provides the electromagnetic radiation safety limit in our country is 40µW/cm 2 . The reference standard of the test evaluation is "Electromagnetic radiation protection regulations". The electromagnetic radiation protection standards of China is much strict than abroad. Even when the environmental protection workers of China conduct an environmental impact assessment, the radiation standard is more strict. Because the general public total exposure dose include the sum of the influence of all kinds of electromagnetic radiation source, which does not only include the impact of proposed facilities may or has caused, but also includes the influence of the ambient fields " electromagnetic radiat ion. To make sure that the total exposure dose of the public is not greater than the limits of GB8702-88 prescribes, the impact on individual pro jects must be limited in one of several points of the limit according to local environment.
GB8702-88 prescribes include two cases, for general public and workers of exposure to the RF and microwave environment respectively [8] . GB8702-88 standard state that: "exposure to the public is potentially 24 hours a day for 7 days a week, compared with 8 hours a day, 5 days a week for RF and microwave exposed workers ". The reference limits of occupational exposure and public exposure are listed in TABLE I and TABLE II respectively.   TABLE I. GB8702-88 REFERENCE LIMIT S FOR T HE GENERAL PUBLIC f / 12/f [1 ] 30 to 3000 12 [2 ] 0 . 0 3 2 [2 ] 0 . 4 3000 t o 15000 0 . 2 2 f / [2] 0 . 0 01 f / [2 ] f /7 5 0 0 1 5 0 0 0 t o 30000 27 [2 ] 0 . 0 7 3 [2 ] 2 No t es: Ave raging time of 6 minutes.
[1 ] An e quivalent v alue o f plane wave f or reference.
[ 2 ] Va lue with rounding approximation and f or reference only. [1 ] 30 to 3000 28 [2 ] 0 . 0 7 5 [2 ] 2 3000 t o 15000 0 . 5 f / [2 ] 0 . 0015 f / [2] f /1 5 0 0 1 5 0 0 0 t o 30000 61 [2 ] 0 . 1 6 
III. EVALUATION PLANNING
A. Selecting Test Site and Antenna
The author chooses a four-layer office build ing, only TD-LTE Technology by China Mobile is available in this building.
During the measurement, five indoor distributed antennas in this building are chosen. All antennas are mounted on the ceiling of the floor and visible to the general public.
B. Pre-evaluation Review
The purpose of the pre-evaluation review is to develop an estimate of the expected field strength and consequently select appropriate evaluation methods for a given evaluation purpose. The indoor distributed antenna is mounted on the ceiling. No rad iated source exists in the scope of the line-of-sight. In this case, ambient fields need not be evaluated. The power density value is determined for each measurement locations, and the expanded uncertainty of measurement is analyzed too.
The size of electro magnetic radiation is not only related to the distance, but also related to other factors such as telephone traffic [9] . This case study focuses on distance factor.
C. Test Steps
 On each test point, ensure the probe occupy the expected position and the usage of tester is correct.  Then, take measurement for a total of 30 seconds, and read the maximu m number of a stable state. If the measurements is not stable, the time of measurement needs to be extended. Every point needs to be tested five times.  Record the data.  Repeat the step 1 to 3, implement for every test point. Every antenna should choose 11 test points, as shown in Fig.1 , and the test points are A to K. 
IV. THE RESULT OF TEST
A. Test Data
The paper tests the power density of all test points of each antenna. The unit of power density is μW/cm 2 . All of the data refers to the average of the test data, as shown in 
Evaluation of expanded uncertainty Take the confidence level as 95%, coverage factor k=2, expanded uncertainty:
The maximu m value of the data is 0.80μW/cm 2 with expanded uncertainty at the test point G of antenna 2, which is much less than the safety limit 40μW/cm 2 of GB8702-88 for public. As the height of measurement location is 2.0m fro m the floor ground, the space above the measurement location is not accessible to the general public. Therefore, the radiant quantity of this building"s base stations is in compliance with National standard 8702-88 (GB 8702-88).
According to the relevant provisions of the environment protection department [10] , before the construction of base stations, the environmental impact assessment must be carried on. In operation stage after the construction of base stations, it also should be tested and evaluated by the environmental protection department at regular intervals. Electromagnetic radiat ion caused by base stations is no harm to human health in general case.
